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This invention relates: to a distributor means adapted 
for use on the vapor kilet conduit in downfiow fixed 
bed catalytic reformer;. Also, the invention relates to 
a downflow fixed /bed catal)^c reformer reactor. 

In catalytic reforming, the hydrocarbon feed and as- 
sociated hydrogen and other recycled gases are usually 
introduced into a reactor containing a fixed bed of cata- 
lyst and usually the fiow of vapor, etc. is down through 
die catalyst bed with the conversion products exiting 
from the lower end of the reactor. Catalytic reform- 
ing is usually carried out at pressures of several hundred 
pounds. The stream of vapor entericg the reactor at 
tiiis pressure and high velocity causes considerable dis- 
placement of the catalyst bed. Hie prior art baffles 
introduced between the inlet conduit and the bed have 
not prevented displacement of the bed to such a degree 
that op^tion' of the reformer has not been interfered 
with. 

An object of the invention is a vapor distributor means 
for use in downflow fixed bed reformer reactors. An- 
otiier object is a distributor means which greatly reduces 
the displacement of the surface of tiie bed of catalyst 
in downfiow fixed bed catalytic reformer reactors. A 
particular object is a single economical distributor means 
for reducing the velocity of inlet vapors into the top of a 
fixed bed catalytic reformer reactor, thereby reducing dis- 
placement the catalyst bed. Still another object is a 
catalytic reCoimer reactor adapted for downfiow opera- 
tion, provided with a distributor means which reduces 
bed displacement Other objects wiU become apparent 
in the course of the detailed description. 

Figure 1 shows a plan view of one embodiment of the 
distributor ineans of the invention attached to the end 
of the vapor inlet conduit 

Figure 2 shows tiie up^er ring baflle utilized in Fig- 
ure 1, 

. Figure 3 shows tiie lower ring baffle utilized in Fig- 
ure 1. 

Figure 4 shows the bottom baffle plate utilized in Fig- 
ure 1. 

Figure 5 shows one form of a dowhfioW fixed bed 
catalytic reactor utilizing the distributor means of Fig- 
ure 1. 

The invention is described in connection with the 
annexed figures which set out one particular form of 
the distributor means of the invention. In Figure 5, 
there is shown a typical reactor for use in a fixed bed 
downfiow catalytic refining operatian. This type of re- 
actor may be used for a straight catalytic cracking op- 
eration but is more particularly used for reforming of 
naphthas in the presence of hydrogen. In Figure 5, 
the reactor comprises a substantially <^iindrical vessel 
il provided with an upper end*closure 12 and a lower 
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end-dosoie 13. The reactor is positioiled vertically and 
the axis of the cylindrical portion U is substantially 
verticd. A means 14 is provided in the upper, end- 
closure for loading of catalyst, etc. into the vessel and 
5 entry of men for maintenance. A means 16 is pro-, 
vided in Ipwer-end-closure 13 for withdrawal of material 
. from the interior of the vessel. In this embodiment, an 
amount of alumina spheres 17 has been positioned in 
the bottom of the vessd to a point rising to about the. 
10 lowermost point of the cylmdrical portion of the vessel. 
These alumina spheres 17 provide a base for the catalyst 
bed 18. The catalyst bed may be particles or pellets 
or spheres. In a catalytic reforming operation, the cata- 
lyst may be platinum supported on alumina or molyb- 
15 denum oxide supported on aiumina. A layer of alupima 
spheres 19 is positioned on top of the 9atalv5|t be^ 18. 
. This bed aids in reducing displacement of the catalyst 
bed itself and also keens solid materiak Infroduc^ f^ 
^ithjhejatporJeed from direct contact wi^K the catahrst 
Conversion products are r^oved from within the 
reactor by way of vapor outlet conduit 21 which is 
positioned in lower end-closure 13. Vapor outlet con- 
duit 21 extends into the lower bed of alumina spheres 
17 and is provided with a screen 22. An inlet vapor 
25 conduit 24 is positioned in upper end-closure 12, Inlet 
vapor conduit 24 is positioned so that it is substantially 
perpendicular to the ci^talyst bed 18, i.e., the axis of 
the inlet vapor conduit is substantially parallel to - the 
axis of the cylindrical portion of vessel 11. 

A vapor distributor means 26 is affixed to the vessel- 
end 27 of inlet vapor conduit 24 and below the inlet 
vapor conduit Distributor means 26 forces the vapors 
and gases entering vessel 11 from inlet vapor conduit 
24 to change direction 90 degrees and controls the re- 
35 duction in velocity of the vapors as they pass out of 
the conduit into the enlarged space provided by the 
reactor interior. 

Figure 1 shows one embodiment of the distributor 
means wherein three substantially circular plates 31, 32, 
40 Mid 33 are utilized. Plates 31, 32 and 33 are in vertical 
spaced relationship. The particular spacing is dependent 
upon the conditions of the particular catalytic reforming 
operation and the type of equipment being used. To 
illustrate, the pressure differential between the material 
45 in inlet vapor conduit 24 and the interior of the reactor, 
the difiEerence in internal diameter of conduit 24 and 
the cylindrical portion 11 of the reactor and. the vapor 
space above the top of the alumina ball layer 19, In 
general, the vertical spacing between the vessel-end 27 
50 of inlet conduit 24 and the uppermost plate 33 and that 
between each of the plates respectively, will be between 
about 0.4 and 1 times the internal diameter of . said inlet 
conduit. It is to be understood that this stated relation- 
ship of the vertical spacing between the plates and be- 
55 tween the uppermost plate and the vessel-end of the 
inlet conduit may be appreciably less or more than that 
stated . because of the particular circumstances of the 
individual operation. 
The baffle plates 31, 32, and 33 are of substantially 
60 equal diameter and they arc positioned below the inlet 
conduit 24 so that the axis of the plates is substantially 
co-incident with the axis of inlet conduit 24, that is, when 
the axis of inlet conduit 24 is extended down into the 
reactor. The bottwn plate 31 is imperforate, i.e., is a 
05 soUd plate without any openings. In this particular 
embodiment, plate 31 is somewhat dish-shaped in order 
to increase its structural strength, ' 


12/20/2002, EAST Version: 1.03.0002 


The other bafi^ plates in the distritnitor means, hetein 
plates 32 and 33, are provided with a substantially cea- 
trally located aperture. This aperture may be a single 
circiilar opening such as is shown in Figures 2 and 3 or 
it may be a number of smaller openings or perforations 
arranged as a group about the central portion of the 
apertured plates. The total area of the individual per- 
forations in an apertured plate will be about the same 
as the area of a single opening such as is shown in plates 
3Z and 33. 

The area of the mlet conduit 24 and the area of the 
zipertures in the apertured plates of the distriiiutor means 
has a relationsh^. The relationship between the cross- 
sectional area of the vessel-end of inlet conduit 24 to 
the aperture area in the uppennost apertured plate 33 
herein is between about 1.2 and 1.55. The aperture 
area in each apertured plate decreases as the particdar 
apertured plate is positioned farther and farther from 
the vessel-end of the inlet cpiiduit To illustrate, the 
apertured area of plate 32 is less than that of plate 33. 
The relationship between the apertured area of an aper- 
tured plate and the aperture area of the apertured plate 
immediately below this plate is between about 1,3 and -1.7. 

When a single circular opening is utilized in each of 
&e apertured plates, the relationship between the cross- 
sectional area of the vessel-end of inlet conduit and the 
apertured area of the uppennost plate and also the reia- 
Monship betwe^ the apertured areas of the individual 
plates may be placed on a diameter basis, ilius the 
ratio of the internal diameter of the vessel-end of ictlet 
conduit 24 to the d^iameter of the opening 36 in rin^ 
baffle 33 is between about 1.1 and 1.25. The ratio of 
tiiie diameter of opening 36 and ring iiaffie 33 and the 
diameter of opening 37 and ring baffle 32 is between 
about 1.15 and 1.3. 

In addition to the foregoing relationships, the diameter 
of the plates 31, 32 and 33 respectively^ is such that the 
ratio of this plate diameter to the intmial diameter of 
ihe vessel-end 27 of inlet conduit 24 is between about 2 
and 2.5. 

In Figure 1, the plates 31, 32 and 33 are maintained 
in verticai spaced relationship by means of straps 41, 42 
and 43. TTiese straps 41, etc are welded to the nppet 
side of solid baffle 31 and to baffles 32 and -33^ Baffle 
32 is provided with four slots 44 and baffle 33 is pro- 
vided with four slots 46. These slots are of such a 
depth that straps 41, 42 and 43 and one strap not shown 
may be welded to vessel-end 27 of conduit 24 wi&out 
bending the straps. 


in Figures 1 tbrou^ 4. Plate 31 3Kas 29 inches in out* 
side diameter and was slightly dish-shax)ed. Plates 32 
and 33 were also about 29 inches in outside diameter. 
Plate 32 was provided with a circular hole 9 inches in 
diameter and 4 slots. The distance from the end of 
one slot to the end of the diametrically opposed slot was 
15 inches. Plate 33 was provided with a cuxular op«i- 
ing 11 inches in diameter and 4 slots in that opening 
having a span of 15 inches. 

Plates 31, 32 and 33 were spaced vertically by means 
of straps 41, 42 and 43, eic, yfi^ the distance from plate 
31 to plate 32 being 6 mches and from 32 to plate 33 
being 6 iriclies. tfie plates WCTB tSen ' mounted 
vessel^nd of ijgtfet conduj^ 24 so ^at ]die jdistaqce be- 
tjveen vessel-end' 27 "<>t inlet f^n^^ni 24" aiid t^i? 
of plate 33 was 6 inches. * 

Wheij the assembly a| descrilj&d abpvc y^as use4 in a 
catalytic reforming opera6on, after about 3 mdnihs of 
iteration, the reactor ?yas opened and it was found that 
there was substantially no di^acement of the alumina 
balls 19 and that the pressure drop at fall charge rate 
was only 15 pounds flirpugh the reactor. 

In a previous operaUon, herein a single solid plate 18 
inches in diameter was positioned about 18 inches below 
vessel-end 27 of inlet condrnt 24 and this plate iused as a 
distributor, it was necessary to shut down after only 56 
hours on stream. Tlie pressure drop at two-thirds of 
the design charge rate .was 22' pounds per squaie inch. 
&caminkdon ct the reactor showed that &e alumina 
balls had been considerably displaced 'and cat^yst pel- 
lets from the ca,talyst bed' 18 had become well mixed 
with the load of alumina -balls 19. 

Operation shows that the d^tributor means as de- 
scribed herem essentially overcomes the problem of dis- 
35 placement oi the fixed bed oi material in the reactor 
below' the inlet conduit aind permits design operation 
for prolonged periods of time with a mmiinum pressure 
drop due to catalyst bed displacenient' 
-Thus having described the invention, what is daimed 
40 is: 

1. A reactor ior use in downflow fixed bed catalytic 
refonning, vMch reactor cbno^rises a substantially cy- 
lindric^ vessel provided with'endHclosures, the axis of 
the cyHndricai poilion bein^ substantially vertical, an 
inlet vapor conduit of substantially drculaCr c^^^ 
positioned in said upper end-clpsure, the axis of ^said iiilet 
conduit being substantially parallk to the axis of said 
vessel. outlet vapor .conduit jpositibhed in said lower 
end-ci5>aire,'a di.stnbutor ncLeans p(m^ ^^9^ 
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mesms comprisi^ aX least three ^bstotfaUy cim^r 
plates in verticai ^paoed relatmmhip, tlie soas of said 
plates being substantially co-incident with the axis \6f 
said inl^t c6nd)ait, gaid pUites .Wi^^ ql substaiitiaUy 


The distributor means is strengthened by the use of qq the yessel-«nd of inlet conduit," said distributor 
straps 48 and 49 and 2 other straps not shown which . ■ - - : - - - -r „ - 

pass from plate 31 up the outside edge of plates 32 and 
33 and are bent over to be affixed to the outsdde of 
conduit 24. 

:It is to be understood that more than two apertured 55 diameter, the relatioii^bip 'of said^^ tprtfee 

plates may be used and other means of mainteming • ^- — —-'^ .•-i-^^-^- jfi.'iJ^ti'iJiCL i^L^^Ji' 

these plates in spaced vertical lelatioi^hip , and position- 
ing the plates at and below the vessel-end ,of the inlet 
qonduit may be readily devised and are .intended to be 
included vrithin the scope of the claimed invention. 

In one embodiment, the .internal disimeter .of the cy- 
lindrical pprtign 11 of the reactor was 12 feet with a 
height of the cylindrical portion of 9 feet. He end- 
closure 13 was filled with alumina balls to the tangent 
line of the cylindrical portion. The catalyst bed was 
composed of pellets oaercighth inch size ,haviiig a bulk 
density of 50 pounds per cubic foot On top of the. 
cat?^jyst -bed, about 14 anches -of .alumina baUs were ,pp 
sitioned, the aflomina balls having a bulk density. of 115 
pounds per . cubic .foot. The vessel -end 27 of inlet yapor 
conduit was 13 -inches in internal diameter and die 
distributor means wereiastemed-.to the.ye^esl-end of iito 
cond'i^t 34 and below ^ipitiut . the bottom Iplate'^ ^tiout 
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at the upper tangent line of £pd-clqsurc 12. 


intern^ d^^mqter .pf s^d inl^t . ct^ndiut being betwe^ 
about 2 and 2.5, the idwemibst plate being impeiforaje, 
the pther plates tbeing pjoyided, respectively, .with a 
substantially centrally located ^erture, tiie rdationst^p 
between .the cross-^ectiqn^ WBh^t M^.^ 
the apCTture area in the plate immediately adjacent ^e 
vess4:^nd of sgid :ialet cQndmt being ^)et??een ab<)ut 1.2 
and 1,55 .and the apciture ,arca ieoreasing ;as :the ,^er- 
ture plate is positioned fortfaer from the vessel-end of 
said inlet conduit, the xelationship between :the aperture 
area of one apertured .plate .and ,the aperture area of ..the 
apertured plate immediately ^below ^being between .about 
1.6 and 1.7 and means for positioning said plates at and 
below a vesselrend of aniinlet conduit ind lowennost 
plate in spjaced vertical relaiioh to e top (rf a fixed bed 
of solid 'particles p^^^^^ 

.2;* inie -reactor of daim . 1 
njeans .coin|(rb«s .thicfe'jflates, tie Ipperau^ 


Distributor means 26 wiwisted' oi' 3 plates as shown 76 tiw "mtenn^iate pate being prOwteJiviai cifctilar open' 
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B 

ings positioned below the vessel-end of said inlet conduit, 
the Felationship between the internal diameter of said 
inlet conduit and the diameter of the opening in the 
uppermost plate being between about 1.1 and 1.25 and 
the relationship between the diameter of the opening 5 
in the uppermost i^te and the diameter of the opening 
in the intermediate plate being between about 1.15 and 1.3 
and the vertical spacing between the vessel-end of the 
inlet conduit and each of said plates, respectively, being 
about 0.4 and 1 times the internal diameter of said halet 
conduit 
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